1. Introduction {#s0005}
===============

Faculty development refers to a range of activities that are perceived to help academicians in improving their professional skills that are vital for carrying out their teaching, research or administrative activities in medical education ([@b0190]). In medical education conventions, faculty development has been considered to play a decisive role in sustaining academic vitality ([@b0010]). Traditionally, the stereo-typed medical teachers were presumed to possess teaching capabilities based on knowledge of content and due to their own experience of how they were taught ([@b0045], [@b0195]). Over the last 30 years, medical education has gradually evolved due to several reasons such as the emerging variations in healthcare standards and changing goal settings and desired outcomes, the effect of new technologies, and approaches in educational theory ([@b0145], [@b0180]). This change has resulted in an improved landscape of medical education where current teachers are performing very different from the teachers by whom they were taught.

The professional development and academic stature of an institution\'s faculty members are connected to its educational vivacity ([@b0135]). This can be materialized by a dynamic and energetic FDP that has been shown to lead to enhancement of faculty\'s skills in all the five desired domains, i.e., teaching, assessment, curriculum support, organizational leadership and mentoring ([@b0135]). Faculty development endorses the educational improvements and strategies that are dignitary and are executed in a professional manner. Professional organizations and experts have recommended FDPs for greater awareness and attainment of knowledge in teaching and learning ([@b0100], [@b0175]). [@b0270] have proposed key features of effective FD; usage of experiential learning; timely and effective feedback; peer and colleague relationships; well-organized interventions in models for principles of teaching and learning; and diverse educational strategies.

Over the past three decades, we have witnessed a staggering rise in the body of published literature about FDPs in medical, nursing and health sciences disciplines ([@b0205], [@b0295]). However, the impact and effectiveness of these programs on clinical and academic activities of participants have not been studied well ([@b0170], [@b0240]). Furthermore, regardless of sustained availability and attentiveness in teaching development opportunities for faculty of STEM (Science, Technology, Engineering, and Mathematics), there is insignificant factual verification to establish the relevant effect of professional development programs on teaching practice ([@b0095], [@b0155], [@b0160]). This systematic review and meta-analysis attempts to provide a quantitative analysis of the impact and effectiveness of FDPs in enhancing the professional competency and skills of medical and allied health science faculty.

2. Material and methods {#s0010}
=======================

This systematic review and meta-analysis was conducted using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) format suggested by [@b0210] in August 2016 to explore the impact of FDPs on professional development using MeSH terms: "faculty development," "professional development," "professional," "competencies," "career advancement," "personal development," and "medical education". The databases searched included PubMed-Medline, Wiley online library, Cochrane library, Taylor & Francis Online, CINAHL, Springer link, Proquest, ISI Web of knowledge, ScienceDirect, EJS, EBSCO, Blackwell, Emerald, and ABI Inform. Full-text English original research studies, published during 2003--2016, were included in this search while editorials, personal opinions, commentaries, and review articles were excluded. The studies that investigated the following domains were included in this meta-analysis: the studies that explored the impact of FDPs on professional development and these studies must have reported their results empirically.

During initial search, 525 articles were retrieved as shown in [Fig. 1](#f0005){ref-type="fig"}. As many as 412 studies were excluded as these articles described general information about FDPs and did not probe the impact of professional development. Later, during the review of titles and abstracts, 63 studies were excluded as irrelevant. Only 50 studies were found relevant as they empirically explored the impact of FDPs on health care system. During full-text analysis of these 50 relevant studies, 13 were furtherer excluded due to inappropriate data for meta-analysis. Finally, a total of 37 relevant studies were finalized for this meta-analysis. A summary of 37 selected articles is shown in Appendix A which includes intervention type, setting and sample, research design, and key findings of each study. Faculty development fellowship is most commonly used intervention type among selected studies. Most of the studies are done in the USA setting on health professionals and academicians. Survey is most commonly employed research method among selected studies to evaluate the effectiveness of FDPs.Fig. 1Flow diagram illustrating the selection of studies to explore the effectiveness of faculty development programs.

Meta-analysis was done using Forest plot that graphically presents the consistency and reliability of results of selected studies in a meaningful way. The Forest plot has been designed by following the steps recommended by [@b0225]. In this plot, the effect size of each study is computed as an outcome, and the pooled effect summary is also calculated to observe the heterogeneity across studies. Q test is the tool used for checking the heterogeneity in selected studies and its null hypothesis is that "all studies are identical." The I squared (I^2^) statistic is an excellent method to ensure the quantity of heterogeneity in percentage terms, and it is a much better way to check the consistency of selected studies ([@b0165]). After carefully analyzing the heterogeneity, next step is to apply appropriate effect summary model fixed effects or random effects model. If heterogeneity is low, then it is better to apply fixed effects model while random effects model is most commonly used when heterogeneity is greater. The Tau squared (Tau^2^) estimates the between-study variance in random effects model. The level of significance in this study is 5% (P \< .05). The study with pre-post design and interventional studies from the selected sample are analyzed through Review Manager 5.3 software ([@b0245]) developed by Cochrane Library (RevMan).

3. Empirical results {#s0015}
====================

[Table 1](#t0005){ref-type="table"} shows the results of effect size measure and the random effects model for the selected 37 studies. The overall estimated average effect size is 0.73 with associated z-value 4.46, which is significant at 5% level of significance. This reflects a significant and positive impact of FDPs on professional development of faculty. However, there is significant heterogeneity among studies as the Q test value of 838.56 is statistically significant at 5% level of significance and this finding rejects the null hypothesis (all studies are equal). Further, I^2^ of 95.71%, indicates greater heterogeneity across the studies. Due to greater heterogeneity, the random effects model was more appropriate for adjusting the variation across studies. The results of random effects model show insignificant Q~v~ of 24.5; the I^2^~v~ heterogeneity level was adjusted to −46.41%. Finally, the random effects V value at 0.08 adjusted heterogeneity among the studies. The effect summary of the random effects model came out to be 0.072, which is used to portray the heterogeneity in studies through a forest plot graphically.Table 1Breakdown of the empirical results of selected studies in this meta-analysis.Sr.StudyResponsesSampleESSECI lowerCI upper1[@b0050]2602720.960.060.841.072[@b0025]1152040.910.120.671.143[@b0085]1041140.910.090.741.094[@b0075]51530.960.130.701.235[@b0175]12130.920.270.401.456[@b0235]1172960.400.040.320.477[@b0035]52580.900.120.651.148[@b0195]39950.410.070.280.549[@b0055]47510.920.130.661.1910[@b0090]61640.950.120.711.1911[@b0045]16290.550.140.280.8212[@b0100]15760.200.050.100.3013[@b0265]65700.930.120.701.1514[@b0285]551270.430.060.320.5515[@b0255]2085540.380.030.320.4316[@b0250]1181450.810.070.670.9617[@b0060]1282480.520.050.430.6118[@b0040]47540.870.130.621.1219[@b0220]45650.690.100.490.8920[@b0150]4965650.880.040.800.9621[@b0200]40430.930.150.641.2222[@b0270]16480.330.080.170.5023[@b0190]25370.680.140.410.9424[@b0030]1962510.780.060.670.8925[@b0010]2232720.820.050.710.9326[@b0015]50530.940.130.681.2027[@b0080]2409540.250.020.220.2828[@b0105]801000.800.090.620.9829[@b0005]661600.410.050.310.5130[@b0280]1491560.960.080.801.1131[@b0290]38560.680.110.460.8932[@b0260]42810.560.050.460.6733[@b0185]2002420.830.060.710.9434[@b0275]1491520.980.080.821.1435[@b0070]2102280.920.060.801.0536[@b0230]30320.940.170.601.2737[@b0215]30350.860.160.551.16[^2]

The Forest plot depicts a series of estimates and their confidence intervals at 95% level. Each study\'s effect size (outcome) is shown by a square per box and their confidence intervals represented by horizontal lines. At first glance, this plot reveals that the selected studies have wider confidence intervals and with inconsistent response rates that indicates gross heterogeneity.

[Fig. 2](#f0010){ref-type="fig"} graphically presents studies in descending order from 2016 to 2003 and the effect summary at 72.17% of the random effects model with a confidence interval of 62.72--81.63%. We found great heterogeneity across all studies with few studies lies on the extreme left side. The forest plot shows that selected studies are not consistent and not reliable due to significant heterogeneity.Fig. 2Effect size score with confidence interval using Forest plot. Note: Selected studies have been taken on the vertical axis. The horizontal axis has effect summary (random effects) which is relative point 72.17% in central line around individual study effect size (each study\'s effect size is shown by a square box and their confidence intervals represented by horizontal lines).

The results of Forest plots of pre-post design and intervention studies are shown in [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}. The ten pre-post design studies, with overall z statistics value at 4.21 showed *p*-value \< 0.0001 significant at 1% level of significance that shows significantly enhanced the impact of FDPs on the professional development of faculty as shown in [Fig. 3](#f0015){ref-type="fig"}. The Q (Chi^2^ = 327.83) test is significant at 5% level of significance (*p*-value \< 0.05) that rejects aforesaid null hypothesis ("all studies are identical") and concludes that studies are not identical. By considerable heterogeneity, random effects model is the most appropriate model for this study. The effect summary represented by a diamond has a standardized mean difference (SMD) of 2.24 with confidence interval (1.20--3.28) and indicates positive impact of FDPs on professional development after intervention as it exceeds from the rule of thumb value of 0.8 suggested by [@b0065].Fig. 3Forest plot of pre-post design studies.Fig. 4Forest plot of intervention studies.

[Fig. 4](#f0020){ref-type="fig"} shows the results of 5 intervention studies, the overall Z test with value at 2.76 is significant at 1% level of significance (*p* \< .006). This finding again endorses the significant positive impact of FDPs after intervention by fixed-effects model. The Q (Chi^2^ = 10.41) test is significant at 5% level of significance (*p* = .03), finding that reject the aforesaid null hypothesis ("all studies are identical") and concludes that studies are not identical. The I^2^ value of 62% indicates low heterogeneity across studies, which shows that the fixed effects model is the most appropriate model for this study. The effect summary, represented by a diamond, with an odds ratio of 1.91 and confidence interval of 1.21--3.03 shows the positive impact of FDPs on professional development after intervention as it exceeds from the rule of thumb value 0.8 suggested by [@b0065].

4. Discussion {#s0020}
=============

FDP is a contemplative educational platform that is inclusive of intended self-analysis, identification of a person\'s requirements, the work requirements, the recognition of spaces, and the decision about actions. It is best delivered in a structured format as workplace-based education that should be pitched to match learning styles of faculty for enhancing its effectiveness ([@b0115], [@b0125]). For a successful and satisfying career in academic medicine, continued professional development is the centrepiece ([@b0080]). [@b0215] observed the results of a 2-year comprehensive FDP that was applied within their institution. The program\'s focal point was productivity and detainment of participants in academics, and all evaluation levels showed remarkable positive results. [@b0275] assessed the efficacy of their FDP in Palliative Care Education and Practice (PCEP), an extensive faculty enhancement program at Harvard Medical School. The authors suggested that combining clinical content with learning about educational processes was an efficient and effective avenue to improve clinical faculty's ability to model and teach clinical care. [@b0280] examined the effect of FDP in Palliative Care Education and Practice (PCEP). The findings showed large-scale consistent variations across a range of domains in physician and nurse attitudes.

[@b0105] reported FDP to be helpful in improving professional skills and self-confidence of teachers. They observed the satisfaction of graduates with the program (Kirkpatrick). The program got scholarly and academic results. Through the program, the participants learned skills, and after the program, their confidence level enhanced. Interestingly, [@b0190] examined the efficacy of an FDP that was offered to clinical faculty in promoting inter-professional education proficiencies. They reported no remarkable distinctions among the control and intervention groups and proposed that faculty development may truly be a vital but inadequate mediation in stimulating inter-professional education accomplishments. In contrast, our meta-analysis showed a striking and significant impact of FDPs in enriching faculty's knowledge and skills.

[@b0030] investigated the effect of FDP on veterinary medical teachers and gathered the participants' perceptions about their capability in seven distinct roles. The result showed that there was a positive impact on the perceived ability of veterinary medical teachers. [@b0020] demonstrated the achievement of consistent learning during professional development actions. Participants incorporated strategies that were taught during seminars and these strategies were by teaching critical thinking skills. [@b0040] evaluated the impact of FDP in FAIMER Institute, an international health professions education fellowship that consolidates education content, leadership, and management topics through mixed methods in resource-rich countries. The outcomes showed that participation of health professions faculty from developing countries enhanced their knowledge and skills in educational leadership, management, and methodology, and the participants were able to apply the gained knowledge at their native institutions.

[@b0195] investigated the effect of a structured foundational staff development programs on new academics in their role as classroom teachers in a problem-based learning (PBL) environment. The results revealed that the program had caused additions in knowledge relevant to basic rules or plans of self-directed learning, also a variation in academics' orientation towards teaching and learning to a more developmental perspective that can be detected. Further, participants noticed that they were capable of using their learning for promoting key student behaviors in PBL, such as collaborative learning. Unfortunately, there is not a single unified educational and training framework for FDPs across the world. However, principles of academic integrity ([@b0145]), emerging strands of teaching and assessing ([@b0110]), research and medical ethics ([@b0130]), scholarly writing ([@b0120], [@b0140]), leadership ([@b0180]), and updating the content knowledge are invariably included in the package of FDPs in all institutions.

In a study by [@b0035], authors have claimed that FDPs retain experiential learning and critical reflection and improves humanistic teaching and role modeling. [@b0175] explained the effect of FDPs on faculty\'s confidence and capability to aid inter-professional learning. The authors have demonstrated that this educational strategy efficiently trained faculty to facilitate inter-professional education and created a positive effect on their learning to take an active part in future activities. [@b0300] shared the scheme, enactment and initial results of two FDPs to improve dental faculty\'s didactic skills, the Teaching and Learning Seminar Series and the Course Director Orientation. The participants purported that the programs encouraged them to enhance didactic practice and they increased their knowledge of didactic innovation. Some faculty members proposed that execution of new instructional plans and tools was helpful in generating an active and communicative learning environment that was liked by their students. [@b0085] investigated the draft, execution, and capability of a faculty development program in a category of early-career junior faculty. This group training program for junior faculty was effectual in enhancing the self-reported knowledge, skills, and attitudes that are vital to advance early career promotion and group networking, particularly for females. [@b0075] observed a positive effect of facilitator development course and participation in the teaching activity on perceived knowledge, skills and behaviors toward inter-professional teamwork. [@b0090] focused on the judgment of the perceptions of participants about the effect of SAFRI fellowship on their personal and professional development. They used Kirkpatrick\'s evaluation framework. Although this paper has mainly underpinned positive and significant effect of faculty development program in fostering the faculty's professional competence, the incorporation and establishment of such programs demand resources, staff, space, budget, and commitment by a dedicated team of organizers. There should be clearly defined goals, purposes, and models that can conveniently guide and influence program development in congruence with the institution's vision and mission.

4.1. Study limitations {#s0025}
----------------------

This systematic review and meta-analysis included empirical studies that analyzed the impact of FDPs in all medical and allied heal disciplines. A more precise and dedicated analysis could have been the review and quantitative analysis of studies on only one of the disciplines in health care. This might be a future effort that can explicitly explore the impact of FDP in a single field of health care system.

5. Conclusions {#s0030}
==============

This systematic review and meta-analysis emphatically endorses the effectiveness and positive impact of FDPs in healthcare institutions. FDPs have been shown to foster the teaching, assessing, research, leadership, and administrative skills of medical and allied health faculty. However, there is not a unified and standard faculty educational framework, but the programs can be structured and tailored to match the desired goals and educational needs. Such programs demand resources, budget, administrative efforts and support, space, and commitment. Although institutions practice such programs, however, a well-structured theoretical framework that can be incorporated across institutions is not available. The results of this meta-analysis urge the educators in developing an educational framework that can precisely address the faculty needs and expertise. The key features of faculty development that equip educators with tools to teach and consolidate their core knowledge should be embedded within institutional support programs. Per se, a single model of FDP cannot be applied across all disciplines due to varying dynamics of each subject. However owing to the added value of this program, a useful approach can be employed by floating a needs analysis survey. Such exercise will identify the needs and desired strands of FDP that will be then conveniently tailored to meet the defined goals.

Appendix A. Summary of selected studies. {#s0040}
========================================

Sr.StudyIntervention typeSetting and sampleStudy DesignKey findings1[@b0050]FellowshipUSA, 260 Health professionals from 26 disciplines from 2010 to 2014Mixed methodsFellowship accomplished its anticipated objective of faculty professional development.2[@b0025]Faculty developmentUSA, 115 Florida's dental hygiene and dental assisting facultySurveyFaculty should offer educational experiences to boost the teaching and leadership abilities of their related dental faculty.3[@b0085]Short course in small groupsUSA, 104 junior faculty members from different disciplines of healthSurveyFindings suggest that program has significantly changed the faculty's perceived professional development.4[@b0075]Inter-professional trainingUSA, 51 facilitators in inter-professional education from all disciplinesExperimental designFindings show a positive impact on perceived knowledge, skills and attitudes toward inter-professional education.5[@b0175]Inter-professional trainingUSA, 12 faculty members from the Colleges of Pharmacy and Health SciencesMixed methodsThe program has successfully organized faculty to facilitate IPE as well as positively influenced their wish to contribute to future activities.6[@b0235]WorkshopsLebanon, 117 faculty members of academic and clinical departmentsSurveyFaculty was interested in FDP, but they face challenges to achieve personal and professional goals.7[@b0035]FellowshipUSA, 52 faculty members from 8 academic medical centers while 94 faculty members as control groupExperimental designLongitudinal, intensive faculty development that employs experiential learning and critical reflection likely enhances humanistic teaching and role modeling.8[@b0195]WorkshopsSingapore, 39 new faculty membersMixed methodsThe program has resulted in increased knowledge of principles and policies of self-directed learning.9[@b0055]Facilitator Training ProgramUSA, 47 alumniMixed methodsThe program is an effective learning that enhances faculty skills in principles of relationship-centred care.10[@b0090]FellowshipSub-Saharan Africa, 61 alumni membersRetrospectiveFellowship has a positive impact on the personal and professional development of faculty members.11[@b0045]International Medical Educators Exchange (IMEX)Netherlands, Canada, Sweden and the UK, 16 faculty members from IMEX alumniSurveyIMEX has recognized as being an important faculty development opportunity for medical educators.12[@b0100]WorkshopsIran, 15 faculty membersSurvey (pre-post)The findings indicate that the program had a positive impact on participants' abilities and they were highly satisfied.13[@b0265]FellowshipIndia and South Africa, 65 fellowship group and 52 non-fellowshipQuasi-experimentalFellowship has an incremental impact on faculty members' knowledge and skills gained.14[@b0285]FellowshipUSA, 55 medical teachers from different schoolsSurveyFellowship has a positive impact on participants' teaching abilities, curriculum design, and research work.15[@b0255]FellowshipUSA, 208 faculty membersSurveyFellowship has a positive impact on faculty members' personal and professional growth.16[@b0250]Faculty training programTurkey, 118 faculty membersSurvey (pre-post)There is a significant change in the behaviour of faculty members, and program has improved their skills.17[@b0060]Education developmentSouth Africa, 128 faculty membersMixed methodsProgram has significant positive influence on personal and professional faculty members.18[@b0040]Fellowship19 countries in South America, Africa, and South Asia, 47 health professionalsMixed methodsParticipants perceived enhancement in their abilities and knowledge in management, education leadership, and experience in implementing FDPs at their home institutions.19[@b0220]WorkshopsPakistan, 45 dental and medical professionalsSurveyProfessionals require developmental training to improve their skills, but there is a lack of quality trainers.20[@b0150]FellowshipUSA, 496 professionals from 49 members institutionsSurveyProfessionals are extremely interested in personal and professional growth and career advancement.21[@b0200]FellowshipUSA, 40 alumni members of fellowship in medical educationQualitativeThe most common theme is the improvement of knowledge about medical education and teaching skills.22[@b0270]WorkshopsCanada, Focus group of 16 clinical teachersQualitativePersonal and career development are the main priorities of clinical teachers.23[@b0190]FellowshipCanada, 25 professionals from various disciplines (13 in experimental group while 12 as control group)Pre-post randomized control groupAfter the program, there is a significant expansion of knowledge and professional development.24[@b0030]FellowshipNetherlands, veterinary medical teachers.SurveyFellowship has a positive impact on the perceived competence of respondents.25[@b0010]Faculty developmentSingapore, 223 faculty members from different institutionsSurveyRespondents' main priority is personal growth as they stated advanced knowledge regarding their teaching.26[@b0015]FellowshipUSA, 50 faculty members from 29 states and Puerto RicoSurvey (pre-post)Participants viewed fellowship productive after training as it enhances their skills and confidence.27[@b0080]Faculty developmentUSA, 240 junior clinicians in emergency medicineSurveyJunior faculty requires a faculty development for their career needs, especially for personal and professional growth.28[@b0105]FellowshipUSA, 80 graduates of fellowshipSurveyThe program has positive impacts on the abilities and the confidence of participants.29[@b0005]WorkshopsOman, 66 faculty members of Sultan Qaboos UniversitySurveyProfessional development workshops are very productive, and faculty needs more innovate methods and on merit selection.30[@b0280]FellowshipNorth America and Europe, 149 Physician and nurse educatorsSurvey (pre-post)The educational model has a measurable impact on practices and professional development of physician and nurse educators.31[@b0290]FellowshipUSA, 38 junior faculty membersSurveyThe program increased the participants' perception of their capabilities and resulted in their career development.32[@b0260]FellowshipsNorth America, 40 faculty members in various medical schoolsSurveyIt seems that effective programs necessarily meet the needs and do not go beyond the resources of their institutes.33[@b0185]FellowshipUSA states and Canada, 200 alumni of Johns Hopkins Faculty Development Program and 99 control groupExperimentalParticipation in FDP was linked with unrelenting teaching activities, expected teaching actions, and high self-assessments associated with providing feedback and learner-centeredness.34[@b0275]FellowshipUSA, 149 Physicians and faculty members of medical schoolsSurveysThe program provides an educational model that motivates variations in practice, involves practitioners, and suggests opportunities for professional reactivation.35[@b0070]FellowshipUSA, 98 faculty members participants and 112 non-participants as controlExperimentalParticipants' professional and teaching skills significantly improved as compared to non-participants.36[@b0230]FellowshipUSA, 32 executive leadership track scholarsSurvey (pre-post)Findings show that program has resulted in advocates for medical education and also the effective leaders.37[@b0215]FellowshipUSA, 30 family medicine faculty membersSurvey (pre-post)Findings show substantial positive changes in participants' presentations, capabilities, leadership, and publications.
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